Simultaneous determination of ACE activity with 2 substrates provides information on the status of somatic ACE and allows detection of inhibitors in human blood.
Angiotensin I-converting enzyme (ACE), a key enzyme in cardiovascular pathophysiology, consists of 2 homologous domains, each bearing a Zn-dependent active site. The ratio of the rates of hydrolysis of 2 synthetic substrates, Z-Phe-His-Leu (ZPHL) and Hip-His-Leu (HHL), is characteristic for each type of ACE: somatic 2-domain 1, N-domain 4.5, and C-domain 0.7 (Williams et al, 1996). We hypothesized that inactivation or selective inhibition of the C-domain within the somatic ACE should increase the ratio from 1 toward higher values, whereas inactivation or inhibition of the N-domain should decrease the ratio to lower values. Temperatures in the 40-60 degrees C range cause preferential inactivation of the C-domain in somatic ACE and an increase in the ZPHL/HHL ratio. Determination of the ZPHL/HHL ratio in freshly 100-fold concentrated urine ruled out the existence of the N-domain fragment in human urine, which appears only as a result of long storage. Inhibition of ACE by common inhibitors also increases the ZPHL/HHL ratio for 2-domain ACE, thus providing a sensitive method for the detection of ACE inhibitors in biological fluids. Therefore, simultaneous measurements of ACE activity with 2 substrates (ZPHL and HHL) and calculation of their ratio allow us to monitor the status of the ACE molecule and detect ACE inhibitors (endogenous and exogenous) in human blood and other biological fluids. This method should find wide application in monitoring clinical trials with ACE inhibitors and in the development of the approach for personalized medicine by these effective drugs.